AIRCRAFT ARCHWAY ARCHITECTURE 

TECHNICAL FIELD 
[0001] The present invention relates to architectural structures for 
aircraft and more particularly to improved structures, cabin furnishing, 
accessories and auxiliary equipment for aircraft. 

BACKGROUND OF THE INVENTION 
[0002] The interior configuration and architecture of aircraft have 
become relatively standardized today. The arrangements of the passenger seats, 
bulkheads, lavatories, serving areas, and crew spaces have been developed for 
convenience and accommodation of both passengers and crew. The passenger 
compartments are typically divided into two or more sections with bulkheads 
and lavatories being positioned accordingly. Aisles and passageway spaces are 
left between sets of seats and at the access doors. 

[0003] The support lines and conduits for the accessory and auxiliary 
systems, such as conditioned air, water, hydraulics and electrical systems, are 
typically positioned in the lower bay below the passenger compartment (cabin) 
or in the crown or space above the passenger cabin. For some of these 
accessory systems, such as conditioned air and electrical systems, the wires and 
lines are passed between the lower bay and crown, or between one of those 
areas and the passenger cabins through the sidewalls or support members 
adjacent the exterior of the aircraft. 

[0004] The installation, repair, and modification of the accessory and 
auxiliary systems, as well as the cabin furnishings, is a considerable expense to 
aircraft owners and users. There is a need for improved interior systems and for 
more efficient design and use of cabin furnishings and associated systems. 
[0005] Often, the design and installation of cabin furnishing and 
auxiliary systems result in modification to the system transport elements, such 
as electrical wiring, fluid lines, and environmental control system ducts, which 
result in an increased cost and lead time for delivery of the desired aircraft. The 
problem is amplified for those transport systems that pass between the crown 



and lower bay of the aircraft since this may result in the loss of windows and 
sidewalls or longer than desired runs to fixed monuments at bulkheads. 
[0006] There is a need in the aircraft industry for improved, more 
efficient, less complex, and less costly configurations for cabin furnishings and 
associated auxiliary systems in order to obviate the afore-mentioned problems. 

SUMMARY OF THE INVENTION 
[0007] In accordance with the present invention, one or more arch-type 
members ("archways") are positioned in the cabin of the aircraft. The archways 
preferably are inverted generally "U-shaped" structures which extend along the 
inside surfaces of the passenger cabins and have hollow interiors for placement 
and passage of electrical wires, air conditioning ducts, water lines and the like. 
The archways are placed at stable locations within the cabin, such as at fixed 
door locations, so that they will reduce potential impact on seat configurations. 
The archways provide a path or raceway for the system transport elements 
particularly between the crown and lower bays of the aircraft. 
[0008] The archways also can be positioned at architectural points of 
interest in the aircraft to help define and establish cabin proportions and also 
provide logical locations for passage of auxiliary system components. 
Placement of the archways at door locations provides a passage to run systems 
at each doorway without interfering with structural intercoastals located 
between framed bays at the door locations. The archways allow penetration 
through the floor of the cabin which can be standardized, reducing the variation 
in floor panel design. In addition, the archways can serve as receptacles for 
lavatory and gallery monuments, further reducing the complexity associated 
with integrating those elements into the interior of the aircraft. The archways 
further can eliminate the need for design close-out seals for outboard 
monuments. 

[0009] The present invention simplifies the installation complexity and 
eliminates the installation variability associated with installing and running 
transport elements between the crown and lower bays of the aircraft. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] FIGURE 1 illustrates an aircraft in which the present invention 
can be utilized. 

[0011] FIGURE 2 is a cross-section through the aircraft as shown in 
Figure 1 and depicting use of the present invention. 

[0012] FIGURE 3 is a perspective view of an aircraft cabin interior, 
illustrating the use of the present invention. 

[0013 ] FIGURE 4 is a perspective view illustrating the use of a plurality 
of archways in an aircraft in accordance with the present invention. 
[0014] FIGURE 5 depicts the use of a pair of inventive archways at an 
exterior door to the passenger compartment. 

[0015] FIGURE 6 is a cross-sectional view of the archways as shown in 
Figure 2. 

[0016] FIGURE 7 is a cross-section of an alternate embodiment of an 
archway in accordance with the present invention. 

[0017] FIGURE 8 is a cross-section of still another alternate 
embodiment of an archway in accordance with the present invention. 
[0018] FIGURE 9 illustrates use of the present invention for lavatories 
and other accessory systems. 

[0019] FIGURE 10 depicts a cross-section of still another alternate 
embodiment of an archway in accordance with the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
[0020] Efficient interior configuration and modification of airplanes and 
other aircraft is of value to airline companies and customers by reducing the 
costs associated with designing and installing cabin furnishings and auxiliary 
and support systems. Often, these activities will result in modifications to 
system transport elements, such as electrical wiring, water lines, or environment 
control system ducts resulting in increased costs and lead time for delivery of 
the desired aircraft. This problem is amplified for those transport elements that 
must run or be passed between the airplane crown and the lower lobe or bay, 
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since current design practices result in loss of windows in the sidewalls, or 
longer than desired runs to fixed monuments at the fore or aft bulkheads. 
[0021] The complexity and costs associated with providing for system 
runs between the crown and lower bays of airplanes and other aircraft has a 
significant impact on interior architecture, interior flexibility, body structure at 
doorways and manufacturing installation time. The present invention simplifies 
the installation complexity and eliminates the installation variability associated 
with running transport elements between the crown and lower bay areas. 
[0022] In particular, the present invention uses architectural arches or 
archways at one or more locations along the length of the aircraft. The 
archways provide raceways or passageways for system transport elements, 
particularly for those which need to be passed from the crown to the lower bay 
of the aircraft. The archways also can be placed at stable locations within the 
fuselage or cabin of the aircraft, such as at fixed door locations which reduce 
the potential impact on seat configuration and provide improved cabin 
configurations. 

[0023] Archways located on either side of a doorway will enable a 
number of different functions, such as architectural delineation of cabin 
volumes that are properly proportioned, and enclosure of system transport 
elements, including, but not limited to, electrical power and signal, water and 
conditioned air. The architectural archways also can incorporate a stable floor 
coupling in order to pass system transporting elements through the floor while 
meeting existing requirements for floor penetrations. 

[0024] The inventive archways further will provide accommodation for 
items, including, but not limited to, system control panels, lavatories, 
emergency equipment and flight attendant seats. When properly sized and 
configured, the archways will have the ability to provide for retractable features 
or otherwise hide these elements within the archway when not in use. 
[0025] With the present invention, an altered method for interior cabin 
lighting via recessed task lighting can result, particularly through the use of 
luminescent cover panels or wash lighting from within the archways. The 
present invention will also provide a way to more efficiently create and control 
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air temperature zones within the cabin by using an archway located air curtain 
to prevent air draft from moving fore and aft between cabins. 
[0026] The present invention further can reduce the impact of external 
temperature extremes on cabin interior temperatures while in the boarding or 
deplaning processes. 

[0027] With the present invention, various stations or zones within the 
cabin can be designated where passengers can experience a local enhanced air 
environment contained within a station or zone. This could include local 
humidification, increased air mixing, or ionized/purified air. 
[0028] Finally, the present invention can provide a more integrated look 
for outboard lavatories or gallery monuments by designing the archways to 
accept the modules without the use of closeout seals or foams. In this regard, 
system connections servicing these monuments can be readily accessible. 
[0029] The use of archways located at doorways can serve as a system 
plenum to connect the systems that run between the crown of the airplane, the 
lower lobe or bay, and the main passenger cabin. The archways can assist in 
defining and establishing cabin proportions and also provide logical locations 
for system runs associated with water, power, and conditioned air. The 
placement at door locations provides a way to run systems at each doorway 
without having to interfere with the structural intercoastals located between 
frame bays typically positioned at door locations. 

[0030] With the present invention, the penetration through the floor can 
be standardized which will reduce the variation in floor panel designs. 
[0031] If the archways are used for lavatory and galley monuments, this 
can reduce the complexity associated with integrating these elements into the 
interior, as well as eliminating the need for designed closeout seals for outboard 
monuments. 

[0032] Figure 1 is a perspective view of an airplane or aircraft in which 
the present invention can be utilized. The airplane is referred to generally by 
the reference numeral 20. 

[0033] Figure 2 is a representative cross-section 2-2 taken at a location 
along the length of the fuselage or cabin of the airplane 20. As indicated, the 
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aircraft includes a main passenger cabin 24, an upper crown area 26 and a lower 
lobe or bay 28, all positioned with an outer skin or exterior 30 of the airplane. 
The lower bay 28 typically is utilized for transporting luggage and other 
material The passenger cabin or compartment 24 includes a number of 
passenger seats 32 which are positioned on a floor member 34 that extends 
across the width of the airplane 20. Also, as conventional in airplanes today, a 
number of luggage or storage bins 36A, 36B, and 36C are provided on the upper 
portion of the passenger cabin 24. 

[0034] An architectural arch or archway 40 is shown in its 
representative position within the airplane 20. The archway has a semi-circular 
or curved configuration as shown and is attached to the floor member 34 at its 
two lower ends 40A and 40B. The archway can be attached to the floor 
member in any conventional manner. The archway 40 preferably has a V- 
shaped cross-section as shown in Figure 6. Although a V-shaped cross-section 
is preferred, it is also possible within the scope of the present invention for the 
archway 40 to have other cross-sectional sizes and shapes. For example, the 
archway 140, as shown in Figure 8, has an expanded U-shaped cross-sectional 
configuration and shape, while the archway 240 as shown in Figure 10 has a 
semi-circular or curved cross-sectional shape and configuration. 
[0035] As shown in Figure 2, an aircraft, such as airplane 20, has a 
number of control, auxiliary and support systems which have wires and conduits 
which need to be passed or run along the length of the aircraft and to be utilized 
at various positions along the length of the aircraft. These lines and conduits 
also need to be passed at some locations between the crown and lower bay areas 
of the aircraft. The conduits for these systems are shown in Figure 2 and are 
represented generally by reference numerals 42, 44, 46, 48, and 50. The 
conduits and systems mentioned and shown are only representative of the 
known and conventional systems used in aircraft today, such as electrical 
wiring, control wiring, water lines, air ducts, environment control system ducts, 
etc. 

[0036] With the configuration shown, the system wires and conduits 42, 
44, and 46 are positioned in the upper portion or crown 26 of the fuselage of the 
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aircraft. In addition, other systems and conduits, such as 48 and 50 shown in 
Figure 2, are positioned in the lower lobe or bay of the aircraft. In order to 
utilize these systems, the archways 40 of the present invention allow or act as 
passageways or chaseways for the electrical lines and other conduits, such as 
42A, 44A, and 46A, 48A and 50A. As shown in the cross-sectional view in 
Figure 6, the conduits are positioned in the interior open space of the archway 
40. Some of these same conduits and wires are also shown in Figures 8 and 10. 
[0037] In accordance with the present invention, it is also possible to 
have one or more of the conduits or ducts be molded or provided as part of the 
archway itself. This is shown in Figure 7, where archway 40' has a cross 
member 54 which forms an enclosed plenum or chamber 56. It is also to be 
understood, of course, that any number of interior conduits and plenums can be 
provided in the archways in accordance with the present invention and thus the 
invention is not limited to a structure having at least one plenum or any number 
thereof. 

[0038] It is to be understood that the various cross-sectional sizes and 
shapes of the archways 40, 140, and 240 are only illustrative of the various 
cross-sectional sizes and shapes of archways that can be utilized in accordance 
with the present invention. Thus, the present invention is not limited to any 
particular size or shape of cross-section. 

[0039] It is also possible to provide more than one integral or "built-in" 
conduit or passageway in the archway. Also, the integral conduits or 
passageways do not have to extend the full length of the archway, but can be 
positioned only in one or more portions thereof, such as in the portions which 
are positioned along the inner sides of the aircraft fuselage. It is further possible 
to provide one or more archways for the aircraft which are not hollow at all, or 
are only hollow along portions thereof. 

[0040] In accordance with one embodiment of the present invention, 
pairs of arches or archways 40 can be positioned at various locations along the 
length of the aircraft or airplane. This is shown in Figures 3-5. First, as shown 
in Figure 4, two sets A, B of pairs of archways 40 are shown located at two 
positions in the fuselage of airplane 120. An interior view of the fuselage 60 in 
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the direction of the length of the fuselage is shown in Figure 3. The archways 
40 are used to separate the fuselage into various cabins CI, C2, and C3 along 
the length of the airplane. 

[0041] A side elevational view illustrating one of the pairs of archways 
40A is shown in Figure 5. The pair of archways 40A are also used to frame a 
door member 62. In this regard, as shown in Figures 3 and 5, various petitions 
64 and 66 can be positioned in or adjacent to the archways 40, 40A in order to 
assist in separating the interior cabins, such as CI, C2 and C3, from one 
another. 

[0042] It is to be understood in accordance with the present invention, 
that any number of archways can be provided along the length of the fuselage of 
an airplane or aircraft. It is also understood that any number of pairs or sets of 
archways can be provided at various locations along the length of the aircraft. 
[0043] As shown in Figure 9, archways in accordance with the present 
invention can also be used to house or accommodate various accessories or 
auxiliary systems which are common in passenger airplanes today. In this 
regard, archways 80 and 82 are used to frame or flank a door member 62' at a 
location along the length of the airplane. Archway 80 is sufficiently wide to 
incorporate a lavatory 90, while archway 82 has a size sufficient to incorporate 
a jump seat 92 for one of the flight attendants. Also, as shown in Figure 9, an 
archway can be modified to incorporate various other items and systems, such 
as telephone 94 and electronic controls 96 for other systems on the airplane. 
[0044] While the invention has been described in connection with one or 
more embodiments, it is to be understood that the specific mechanisms, 
processes and procedures which have been described are merely illustrative of 
the principles of the invention, numerous modifications may be made to the 
methods and apparatus described without departing from the spirit and scope of 
the invention as defined by the appended claims. 
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